Introduction
Indonesia's oil sector has tremendous contributed significantly to the Indonesian economy through state export revenues. However, as the contribution of oil has been volatility during the last decades, so has its contribution to state revenue fell.
A mixture of comparatively volatile liquid hydrocarbons (compounds composed mainly of hydrogen and carbon with some nitrogen, sulfur, and oxygen) that occurs in the Earth's crust and is extracted for use as fuel and various petroleum products. Because crude oil is a mixture of widely varying constituents and proportions, its physical properties also vary widely.
Crude oil occurs underground, at various pressures from tens to hundreds of kilograms per square centimeter, depending on the depth. Because of the pressure, it contains much natural gas in solution. The oil underground is much more fluid than it is on the surface because the elevated temperatures there (on the average, the temperature rises 1° C for every 33 m [108 feet] of depth) decrease the viscosity [1] .
This research collected 20 years data series the total of production of crude oil and condensate in Indonesia from 1996 to 2015 on the data of Badan Pusat Statistik (BPS -Statistics Indonesia) [26] . A longitudinal study by Deng [4] reported that the first systematic study of Grey theory in 1982, which has been recognized and applied by many academicians.
Chosen Grey prediction as an ability forecasting means because of having relatively low data requirements, and a GM model constructed from a sample of just four pieces of data. The forecast method is significant by using the transformed Grey rolling modeling mechanism. This rolling modeling mechanism provides a means to guarantee input data are always the most recent values.
An expression introducing of rolling modeling data and data of forecast results show their average residual error different from rolling modeling GM (1, 1) . This discrepancy may be due to the study presents methodologies for projecting the most correctly predicts of the total of production of crude oil and condensate in Indonesia to get the reference for making the action plan for the future by analyzing the precision of the Grey forecasting model.
Methodology
A considerable amount of literature has been published on Grey theory, developed by Deng [5, 6, 7] in 1982, is suitable for short-term forecasting, and does not rely on a statistical method. The Grey forecasting method has been successfully applied in many areas of research including finance [9, 11, 16, 17] , engineer [2, 12, 13, 14, 20, 21, 23, 24] , and management [3, 10, 15, 19, 22, 25] .
Furthermore, in Grey generating system such as Grey relational analysis, Grey forecasting, Grey decision, and Grey controller are the mainly methodology of Grey system theory [18] .
However, in this study only focus on the forecasting method is significantly by applying the transformed Grey rolling modeling mechanism. This rolling modeling mechanism provides a means to guarantee input data are always the most recent values.
An expression introducing the comparison of rolling modeling data and fundamental data of forecast results show as Figure 1 output value and henceforth. Furthermore, the study presents methodologies for projecting the most accurately predicts the amount of total production of crude oil and condensate in Indonesia by testing the precision of the Grey forecasting model.
Detailed examination by Deng [8] proposed the Grey system theory to build a Grey model for forecasting. Accumulated Generation Operation (AGO): Accumulating obtained systematic regularity discrete the time-series data.
(1) (1) x is (0) x one-order accumulated generating operation (AGO) sequence, that is,
Inverse-accumulated generating operation (IAGO):
  , where t denotes the independent variables in the system, a represents the developed coefficient, b is the Grey controlled variable, moreover a and b denoted the parameters requiring determination in the model. When a model is constructed, the differential equation is
, where , a b denoted standby substantial number, this differential equation
Furthermore, accumulated matrix a and b are as below expand equations:
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(1) (1) x x  . c) Utilize Inverse-accumulated generating operation (IAGO) equation as below:
Data Analysis and Results
This study produced results that corroborate the findings of several previous studies in this field. What is noteworthy in Table 1 is that the raw data of crude oil and condensate in Indonesia from 1996 to the 2015 year. The results of this study present the data series from Badan Pusat Statistik (BPS -Statistics Indonesia) [26] used to forecast the total of production of crude oil and condensate in Indonesia. In Figure 1 , we can see that the different estimates between the real data and the forecast from Grey model theory. This result may explain by the fact that line chart in perfect line indicates the actual data and the disconnected line indicate the forecast from Grey forecasting.
It is apparent in Figure 1 that the forecast from 14 to 20 years period remained stable reported that Grey forecasting method showed the significant correlation between the real data with the Grey forecasting method. The present findings seem to be consistent with the results of previous research, showing that Grey forecasting method can be used to predict the future total production of crude oil and condensate in Indonesia.
An optimum number to forecast the total production of crude oil and condensate in Indonesia has been developed with  = 0.4 [4, 5, 6, 7, 8] , data series length m = 4, and data series step  = 1. Slightly worse prediction results are obtained with  = 0.4, m =4 and  = 12, that is with the prediction from the previous years. For instance, in this study used data on GM (1,1) prediction of the total production of crude oil and condensate in Indonesia from Table 1 are given in Table 2 . Also, from the experiment found that the results for a four years period the total error ranges start from 3.50 percent to 5.42 percent in the different years and periods as we can see in Table 2 . Table 2 . Average residual error.
The Evaluation
Evaluation of GM (1,1) method in this study used to predict the total of production of crude oil and condensate in Indonesia from 1996 to 2015. The results presented that the average accuracy of the forecasting model exceeds 95 percent. The model thus clearly has high prediction validity and is a viable goal for forecasting the total production of crude oil and condensate in Indonesia.
Moreover, from the forecast shows that the total of production of crude oil and condensate in Indonesia will continue to decrease, and it will drive to make a new plan for road-mapping in the future, and from the forecast result can count the total production of crude oil and condensate from Indonesia to prepare better plan in the future.
This also agrees with earlier observations, which demonstrated that result can explain and forecast for instance, in It is can be seen from the results show that the Grey forecasting model exhibits highest forecast accuracy and average accurate rate at the average residual error of the Grey forecasting model is almost over 95 percent.
The above statistics confirm the efficiency of the proposed forecasting model. In such a way, the forecasting method by applying the Grey rolling model is the most accurate predictive method to the trend of total production of crude oil and condensate in Indonesia.
Discussion
Grey system modeling from GM (1,1) usually exhibits maximum accuracy for = 0.5. As can be seen in the Figure 1 , the result of forecasting the total production of crude oil and condensate in Indonesia depends on the original data. In GM (1,1) used for the total production of crude oil and condensate to forecast the number of error nevertheless, the parameter starts from the small error 3.50 percent until 5.42 percent in the different years on the Table 2 .
However, in other cases, the accuracy of the forecasting depends highly on the data series used for forecasting. In short, data series should approximate with several characteristic signs such as given in Table 1 . In future investigations, it might be possible to use a different Grey forecasting model in total domestic demand for oil in Indonesia. Hence, the Grey prediction method also will lead to another research focus on such the price of oil in the future with the different target market or even different cases. Furthermore, study with a greater focus on export is suggested because Indonesia is the 24 th of the world's crude oil and condensate producing and exporting countries.
Conclusion
The key features of the Grey forecasting method are to predict data series to get future prediction number using previous data for instance, in this study using data set about total production of crude oil and condensate in Indonesia since 1996 to 2015.
In this paper, the Grey system modeling based on the experimental results for forecasting the total production of crude oil and condensate in Indonesia were examined and showed the number about 5.35 percent total error to predict range one until four years.
Interestingly, in ninth years the total error is relatively small about 3.50 percent. That indicates the Grey forecasting method not always have a real total error in the range fourth years but in another range of the year might have the small total error. As a result of the test that conducted that the total production of crude oil and condensate in Indonesia decreases year by year according to the real data and the Grey forecast method.
In summary, Indonesia as archipelago country with many natural resources should become a prosperous country, it implies that Indonesia government should have a courage and focus on making the action plan for the future to develop oil sectors in all aspects to improve the Indonesian revenues.
